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(57) Method to make containers (1 0) such as boxes, 
fruit crates, drawers for furniture or otherwise and con- 
tainers thus made, each one having a bottom wall (40) 
and a plurality of lateral walls (41 , 42, 43, 45). The meth- 
od comprises a first step to make a plurality of notches 
in a substantially plane panel having a surface extension 
at least equal to the sum of the surface of the bottom 



wall (40) and the surfaces of the lateral walls (41, 42, 
43, 45) to delimit the bottom wall (40) from the lateral 
walls (41, 42, 43, 45), and a second injection step to 
inject plastic material into the plurality of notches, main- 
taining the panel pressed with a force sufficient so that 
it is not deformed during this injection step, in order to 
achieve joining layers, functioning as a hinge, inside the 
notches. 
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Description 

FIELD OF THE INVENTION 

5 [0001] The invention concerns a method to make containers such as boxes, fruit crates, containers for furniture or 
for personal use or otherwise, and the containers thus made. The lateral and bottom walls of the containers are ad- 
vantageously made of wood fibres or composite materials, such as MDF or similar, and are obtained by shearing from 
a single base panel. The different lateral walls are joined to the bottom wall by injecting plastic material at high pressure 
into the shearing zones. The lateral walls are then bent by 90° with respect to the bottom wall and joined together using 

10 the fins of two opposite lateral walls, or directly on the edges, by means of glue or attachment elements. A corresponding 
cover can be associated with each container also made using the method according to the invention. 

BACKGROUND OF THE INVENTION 

15 [0002] The state of the art includes various techniques to make containers, using cardboard, wood or metal. 

[0003] One known technique, disclosed in DE-U-81 27 771 , provides to make both the bottom wall and the lateral 
walls by shearing from a single base panel made of wood fibre. The base panel is first glued to an additional sheet of 
paper or plastic material which is not sheared. Hinge zones are created in this way, consisting of the additional sheet 
and which allows to bend the different parts and to glue them or fix them together 

20 [0004] Another known technique is to mill the lateral edges of the individual elements which make up the walls of 
the container with shaped mills, to create on the adjacent edges a first V-shaped groove, as deep as more than half 
the thickness of the elements and, in the remaining part of the thickness, a second, upside-down V-shaped groove. In 
this way substantially X-shaped grooves are formed which facilitate the coupling of the various walls at 90°. 
[0005] However, both these known techniques provide many working stages and/or the use of particular tools, which 

25 make the production process complex and costly. 

[0006] The US-A-6,286, 1 98 discloses a method to form structure by folding a panel along one or more V-grooves 
cut in the inside surface of the panel. The verticies formed by the V-groove on the folded panel includes film hinges 
which are formed by injecting a plastic material in a groove formed on the outside surface of the panel. The plastic 
material simply fills the grooves and is in contact with the recessed region of the panel, so that the connection between 

30 the plastic material and the different parts of the panel is too weak and unstable. 

[0007] The present Applicant has devised the method to make containers according to the invention to overcome 
the shortcomings of the state of the art. 

SUMMARY OF THE INVENTION 

35 

[0008] The invention is set forth and characterized in the main claims, while the dependent claims describe other 
innovative characteristics of the invention. 

[0009] One purpose of the invention is to perfect a method which allows to make containers such as boxes, fruit 
crates, containers for furniture or for personal use or otherwise : in a simple fashion and at very limited cost. 
40 [0010] The method according to the invention provides that, to make a particular container, a substantially plane 
panel is used, for example made of wood fibre or composite material, such as that commonly known as MDF. The 
panel is advantageously several millimetres thick, for example from 2 to 10, and has a surface extension at least equal 
to the sum of the surface of the bottom wall and the surfaces of the lateral walls. 

[0011] The method according to the invention comprises a first step, or shearing step, in order to make first notches, 
45 advantageously through, which delimit what will be the lateral walls from what will be the bottom wall. The width of the 
notches is substantially constant, and advantageously is greater than the thickness of the plane panel, for example 
from 5 to 15 mm. 

[0012] According to a variant, the first notches have an area of discontinuity in particular zones of the panel, in order 
to keep the different parts which will make up the container joined together by zones of temporary union. 
so [0013] Subsequently the method provides a second working step, or injection step, during which plastic material is 
injected into the previously made notches, advantageously at high pressure (from about 200 to about 800 bar) and at 
high temperature (from about 140 Q C to about 260°C); as it inserts itself between the wood fibres, the plastic material 
defines a connection layer between the adjacent edges of the parts of the panel, which acts as a joining element 
between two adjacent parts. 

55 [0014] In order to perform this injection, it is advantageous to use a punch which has a V-shaped end, so as to define 
a corresponding V-shaped groove in each connection layer. 

[0015] The depth of the V-shaped groove is advantageously less than the thickness of the panel but greater than 
half thereof, so that a zone of permanent join is also made between the two adjacent edges. 
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[0016] In the event that, during the first shearing step, the zones of temporary join are left in the panel, between the 
different parts which will make up the container, a second shearing step is provided to make second notches in said 
zones of temporary join. 

[0017] Both the first and the possible second shearing step can be made, for example, with a shearing press or a 

5 pressure shear, with an alternating movement along an axis perpendicular to that on which the plane panel lies. 

[0018] At the end of the aforesaid working steps, the plane panel will be shaped, sheared and provided with the join 
elements. The latter, made of plastic material, arranged between the walls of the container cut out from the panel, 
constitute proper hinges which allow each part to be inclined up to 90° and more with respect to the adjacent one, 
while still remaining joined thereto. 

10 [0019] The method according to the invention also allows to achieve, advantageously and simultaneously with the 
other elements, two fins at the sides of two first opposite lateral walls, for example on the shortest walls, in the case 
of a container with a rectangular bottom wall. Once folded towards the inside of the container and arranged parallel 
with the other two lateral walls, the fins are joined to the latter so as to form in this way the four walls of the container. 
The join between the fins of the first two lateral walls and the other two lateral walls can be performed with any con- 

15 ventional means, such as for example by gluing or by attachment elements, commonly known as fasteners. 
[0020] Any type of container and the relative cover can be made with the method according to the invention. 
[0021] The method according to the invention has the considerable advantage that it essentially requires only two 
working steps (shearing and injection) to transform the plane panel into a combination of elements, sheared to size 
and hinged together which by means of a further, simple operation of attaching the lateral walls, with or without fins, 

20 can be made^into any container whatsoever. 

[0022] Furthermore, while the above-mentioned working steps are advantageously performed in an equipped site, 
the step to attach the lateral walls, and hence the final composition of the container, can be easily performed by the 
user when needed, thus greatly saving space and storage and transport costs. 

[0023] Moreover, should it be desired to make a fruit crate, during the second shearing step it is also possible to 
25 advantageously make two upperfins which, during use, can be inserted into corresponding eyelets made in the bottom 
wall of a similar container, in order to facilitate the piling of crates one on top of the other. 

BRIEF DESCRIPTION OF THE DRAWINGS 

30 [0024] These and other characteristics of the invention will be apparent from the following description of a preferential 
form of embodiment, given as a non-restrictive example with reference to the attached drawings wherein: 

Fig. 1 is a plane view of a plane panel to make a container using the method according to the 

invention, shown after a first working step; 
35 Fig. 2 is a plane view of the plane panel in Fig. 1 , shown after a second working step- 

Fig. 3 is a plane view of the plane panel in Fig. 1 , shown after a possible third working step; 

Figs. 4a, 4b, 4c and 4d are side views, enlarged and partly in section, of a machine with which the second working 

step of the plane panel in Fig. 1 is performed; 
Fig. 5 is a prospective view of a fruit crate made with the method according to the invention; 

40 Fig. 6 is a first enlarged detail of Fig. 5; 

Fig. 7 is a second enlarged detail of Fig. 5. 

DETAILED DESCRIPTION OF A PREFERENTIAL EMBODIMENT 

45 [0025] With reference to Figs. 1 and 5, the method according to the invention to make a container 10 , which in this 
case is a fruit crate, or any other type of container, provides to use a plane pa nel 1 1 made of wood fibre or other 
composite material, such as MDF. 

[0026] The size of the panel 11, to make aerate 10 with a standardized base, that is, 290 x 490 mm, are as follows: 
width 410 mm, length 706 mm, thickness about 3-4 mm, in this case 3.2 mm. 
50 [0027] In a first working step, consisting of shearing, a plurality of through notches or slits 15 are made in the panel 
11 , with a constant width of about 5-6 mm, for example 5.5 mm. 

[0028] To facilitate the subsequent working step, it is useful, though not essential for the purposes of the invention, 
that the notches 15 do not cause any part of the panel 11 to be completely detached. For this purpose, for example, 
the median zones 1 6, arranged between pairs of adjacent notches 15, and the peripheral zones 17, arranged between 
55 the notches 1 5 and the outside of the panel 11 , are kept without notches. 

[0029] The shearing operation can be performed with any conventional shearing machine. 

[0030] In a second working step, or injection step, plastic material such as nylon, polypropylene, polyolefine or oth- 
erwise is injected into all the notches 15, to define inside each notch 15 a connection layer 30 between the different 
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« 

adjacent parts of the panel 1 1 , which will later serve to form the container 1 0, as will be explained in detail later. 
[0031] The injection step is made by means of an injection press 20 (Figs. 4a to 4d), which comprises a base 21 on 
which the panel 1 1 is rested, and a mold 22 able to be arranged above the panel 1 1 and to impart thereon a very strong 
force, for example about 1.500.000 N. 
5 [0032] The pressure with which the mold 22 holds the panel 1 1 pressed against the base 20 prevents the panel from 
deforming during the injection step. Moreover, if, during the first shearing step, the notches 15 have been made without 
any break in continuity, from one edge of the panel 11 to the other, the pressure of the mold 22 also prevents the 
different parts of the panel 11 from moving from their original position, which is an essential condition for a correct 
injection step. 

10 [0033] The mold 22 is provided with one or more punches 23, each having the lower end pointed, V-shaped, and 
provided with one or more vertical injection channels 25, through which the plastic material is able to be injected under 
pressure. The angle at the top a (Fig. 4a) of the point of each punch 23 is advantageously equal to or a little more than 
90°, for example 95°. 

[0034] When the mold 22 is in the lowered position (Fig. 4b), each punch 23 is inserted into the corresponding notch 
15 is and divides it substantially into two parts, 15a and 15b, connected together in the intermediate zone 15c. 

[0035] The plastic material is then injected at high pressure and high temperature, for example about 200-800 bar 
and about 140°-260°C, through the channels 25 into the notches 15. With such pressure and temperature, the plastic 
material not only fills the zones 15a, 15b and 15c of the notches 15, but is also inserted into the adjacent parts of the 
panel 11 (Fig. 4c). 

20 [0036] To distribute the plastic material better into the notches 15 and into the adjacent parts of the panel 11 , the 
same plastic material is injected advantageously into the points 15d where three notches 15 meet (Fig. 1). 
[0037] Once the mold 22 has been removed (Fig. 4d), the connecting layer 30 made of plastic material remains both 
in each notch 15, with a V-shaped upper groove 31 , an angle at the top oc equal to that of the punch 23 and into the 
adjacent parts of the panel 11 , because the connecting layer 30 comprises also two lateral parts 30a and 30b, perma- 

25 nently inserted into the panel 11 . and a join zone 30c with a thickness of about 1 mm. The join zones 30c constitute 
proper hinges between adjacent parts of the panel 11 . 

[0038] Once the plastic material of the layers 30 has cooled and set, a third possible working step is performed, 
which consists of another shearing, only in the case that, during the first shearing step, the median zones 16 and the 
peripheral zones 17 have been left without notches 15. 

30 [0039] To be more exact, both the median zones 16 and the peripheral zones 17, and also the lateral parts 18 (all 
shown with a line of dashes in Fig. 2), are removed from the panel 11 , so that the panel 11 is composed only of the 
parts used to make the crate 10 (Fig. 3). With the second shearing operation two eyelets 33 and two eyelets 34 are 
thus made, in place of the four median zones 16, four slits 35 in place of four peripheral zones 1 7, and two median 
fins 36 aligned with the eyelets 33. 

35 [0040] The parts to make up the crate 10 comprise a bottom wall 40; two long lateral walls 41 and 42, two short 
lateral walls 43 and 45, two first fins 43a and 43b of the lateral wall 43 and two second fins 45a and 45b of the lateral 
wall 45. 

[0041] Since it is a fruit box. the width of the long lateral walls 41 and 42, which will also be their height, is less than 
that of the shorter lateral walls 43 and 45. For example, they are respectively 60 mm and 90 mm, excluding the median 
40 fins 36. 

[0042] The crate 10 can be completed by the user himself, and the following operations are required. 

[0043] The lateral walls 41 and 42 are inclined by 90° upwards, hinged in the corresponding layers 30, so as to be 

arranged one parallel to the other and perpendicular to the bottom wall 40. 

[0044] The fins 43a and 43b of the lateral wall 43 and the fins 45a and 45b of the lateral wall 45 are also then inclined 
45 by 90° upwards, so as to be arranged one parallel to the other and perpendicular to the lateral walls 43 and 45. Then 
the latter are inclined by 90° with respect to the bottom wall, thus arranging the fins 43a, 43b, 45a and 45b parallel to 
the lateral walls 41 and 42, 

[0045] Finally the fins 43a, 43b, 45a and 45b are attached to the lateral walls 41 and 42 by any conventional means, 
such as glue or attachment elements 50. 
so [0046] When the crates 10 are piled up one on top of another, the median fins 36 enter into the corresponding eyelets 
33 and thus prevent the upper crate 1 0 from moving laterally with respect to the lower one. 

[0047] According to a variant not shown in the drawings, instead of being attached by means of the fins 43a, 43b, 
45a and 45b, the lateral fins 41 and 42 are attached to the lateral fins 43 and 45 directly in correspondence with their 
edges, by means of any conventional means. 
55 [0048] With the method according to the invention, which as we have seen comprises only three working steps to 
transform the basic panel 11 into a plurality of parts 40, 41 , 42, 43, 45 hinged one to the other by the layers 30 of plastic 
material, it is possible to make containers of any shape and size, and the relative covers. 

[0049] It is clear that modifications or additions of steps or parts can be made to the method and container 10 as 
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described heretofore, without departing from the field and scope of the present invention. 

[0050] it is also clear that, although the invention has been described with reference to a specific example, a skilled 
person in the field shall certainly be able to achieve many other equivalent forms, all of which shall come within the 
field and scope of the present invention. 

5 

Claims 

1 . Method to make containers (1 0) such as boxes, fruit crates, containers for furniture or for personal use or otherwise, 
w each one having a bottom wall (40) and a plurality of lateral walls (41 , 42, 43, 45), characterized in that it comprises 

at least a first shearing step to make in a substantially plane panel (11), having a surface extension at least equal 
to the sum of the surface of said bottom wall (40) and the surfaces of said lateral walls (41 , 42, 43, 45), a plurality 
of notches (15) to delimit said bottom wall (40) from said lateral walls (41 , 42, 43, 45), and a second injection step 
to inject plastic material both into said plurality of notches (15) and into the zones of said panel adjacent to said 
is notches (15), in order to achieve connection layers (30) made of plastic material, functioning as a hinge between 

said bottom wall (40) and said lateral walls (41, 42, 43, 45), wherein said injection step is. performed maintaining 
said panel (11) pressed with a force sufficient so that the latter is not deformed during the injection of said plastic 
material into the zones of said panel adjacent to said notches (1 5). 

20 2. Method as in claim 1 , characterized in that said notches (1 5) comprise one or more discontinuities in predeter- 
minedzones (16, 1 7) of said panel (11), to maintain the different parts which will make up the container (1 0) joined 
together by zones of temporary join during said second injection step. 



25 



3. Method as in claim 1 or 2, characterized in that said panel (11) is made of wood fibre or other composite material. 

4. Method as in any claim hereinbefore, characterized in that the plastic material is injected at high pressure and 
at high temperature. 

5. Method as in claim 4, characterized in that the injection pressure of said plastic material is between about 200 
30 and about 800 bar. 

6. Method as in claim 4, characterized in that said plastic material is injected at a temperature of between about 
1 40°C and about 260°C. 

35 7. Method as in any claim hereinbefore, characterized in that said notches (15) are through and are substantially 
constant in width. 

8. Method as in any claim hereinbefore, characterized in that the width of said notches (15) is greater than the 
thickness of said panel (11). 

40 

9. Method as in claim 7 or 8, characterized in that the thickness of said panel (11) is between about 2 and about 
10 mm and the width of said notches (1 5) is between about 5 and about 15 mm. 

10. Method as in any claim hereinbefore, characterized in that said injection step is made by means of injection 
45 means (20) comprising at least a base (21) on which said panel (11) is rested, and thrust means (22) able to thrust 

said panel. (1 1 ) with said force against said base (21 ). 

11. Method as in claim 10, characterized in that said force is about 1 .500.000 N. 

50 12. Method as in claim 10, characterized in that said injection means (20) also comprise at least a punch (23) with 
a pointed and V-shaped lower end, which is provided with at least an injection channel (25), through which said 
plastic material is able to be injected. 

13. Method as in claim 12, characterized in that the angle at the top (a) of the point of said punch (23) is equal to or 
55 slightly more than 90°. 

14. Method as in claim 12 : characterized in that, for the injection of said plastic material, said injection channel (25) 
is positioned in the meeting points (15d) between at least two of said notches (15). 
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15. Method as in any claim hereinbefore, characterized in that each of said connection layers (30) made of plastic 
material comprises a V-shaped groove (31 ) which defines two lateral parts (30a and 30b) permanently connected 
to said panel (11) and a join zone (30c) which constitutes a hinge between adjacent parts of said panel (11). 

5 16. Method as in claim 15, characterized in that the thickness of said join zone (30c) is about 1 mm. 

17. Method as in claim 13 or 15, characterized in that the angle of said groove (31) is substantially equal to the angle 
at the top (a) of said punch (23). 

10 18. Method as in claim 2, characterized in that said discontinuities (16, 17) are eliminated after said second injection 
step has been completed so that said panel (11) is composed of only the parts useful to make said container (1 0). 

19. Method as in claim 18, characterized in that said discontinuities (16, 17) are eliminated by means of shearing 
which makes a plurality of through apertures (33, 34, 35) in their place. 

15 

20. Container such as a box ; a fruit crate, a drawer for furniture or otherwise, comprising a bottom wall (40) and a 
plurality of lateral walls (41 , 42, 43, 45), characterized in that a connection layer (30) made of plastic material, 
functioning as a hinge, is disposed both between at least one of said lateral walls (41 , 42, 43, 45) and said bottom 
wall (40), and also partially inside said walls (40, 41 , 42, 43, 45). 

20 

21. Container as in claim 21 , characterized in that said connection layer (30) is disposed between each one of said 
lateral walls (41 , 42, 43, 45) and said bottom wall (40). 

22. Container as in claim 21 or 22, characterized in that said connection layers (30) made of plastic material are 
25 made according to the method as in any one of the claims from 1 to 1 9 inclusive. 

23. Container as in claim 20, 21 or 22, characterized in that said lateral walls comprise two first lateral walls (41 , 42) 
parallel to each other and two second lateral walls (43, 45) perpendicular to said first lateral walls (41, 42), said 
second lateral walls (43, 45) being provided with fins (43a, 43b and 45a, 45b) disposed parallel and attached to 

30 said first lateral walls (41 , 42). 

24. Container as in claim 23, characterized in that connection layers (30) made of plastic material are also provided 
between said second lateral walls (43, 45) and said fins (43a, 43b and 45a, 45b). 

35 
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(54) Method to make containers, such as boxes, fruit crates, containers for furniture or personal 
use or otherwise, and containers thus made 



(57) Method to make containers (1 0) such as boxes, 
fruit crates, drawers for furniture or otherwise and con- 
tainers thus made, each one having a bottom wall (40) 
and a plurality of lateral walls (41 , 42, 43, 45). The meth- 
od comprises a first step to make a plurality of notches 
in a substantially plane panel having a surface extension 
at least equal to the sum of the surface of the bottom 



wall (40) and the surfaces of the lateral walls (41, 42, 
43, 45) to delimit the bottom wall (40) from the lateral 
walls (41, 42, 43, 45), and a second injection step to 
inject plastic material into the plurality of notches, main- 
taining the panel pressed with a force sufficient so that 
it is not deformed during this injection step, in order to 
achieve joining layers, functioning as a hinge, inside the 
notches. 
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« 

Description 

FIELD OF THE INVENTION 

5 [0001] The invention concerns a method to make containers such as boxes, fruit crates, containers for furniture or 
for personal use or otherwise, and the containers thus made. The lateral and bottom walls of the containers are ad- 
vantageously made of wood fibres or composite materials, such as MDF or similar, and are obtained by shearing from 
a single base panel. The different lateral walls are joined to the bottom wall by injecting plastic material at high pressure 
into the shearing zones. The lateral walls are then bent by 90° with respect to the bottom wall and joined together using 

10 the fins of two opposite lateral walls, or directly on the edges, by means of glue or attachment elements. A corresponding 
cover can be associated with each container also made using the method according to the invention. 

BACKGROUND OF THE INVENTION 

15 [0002] The state of the art includes various techniques to make containers, using cardboard, wood or metal. 

[0003] One known technique, disclosed in DE-U-81 27 771 , provides to make both the bottom wall and the lateral 
walls by shearing from a single base panel made of wood fibre. The base panel is first glued to an additional sheet of 
paper or plastic material which is not sheared. Hinge zones are created in this way, consisting of the additional sheet 
and which allows to bend the different parts and to glue them or fix them together. 

20 [0004] Another known technique is to mill the lateral edges of the individual elements which make up the walls of 
the container with shaped mills, to create on the adjacent edges a first V-shaped groove, as deep as more than half 
the thickness of the elements and, in the remaining part of the thickness, a second, upside-down V-shaped groove. In 
' this way substantially X-shaped grooves are formed which facilitate the coupling of the various walls at 90°. 

[0005] However, both these known techniques provide many working stages and/or the use of particular tools, which 

25 make the production process complex and costly. 

[0006] The US-A-6, 286,1 98 discloses a method to form structure by folding a panel along one or more V-grooves 
cut in the inside surface of the panel. The verticies formed by the V-groove on the folded panel includes film hinges 
which are formed by injecting a plastic material in a groove formed on the outside surface of the panel. The plastic 
material simply fills the grooves and is in contact with the recessed region of the panel, so that the connection between 

30 the plastic material and the different parts of the panel is too weak and unstable. 

[0007] The present Applicant has devised the method to make containers according to the invention to overcome 
the shortcomings of the state of the art. 

SUMMARY OF THE INVENTION 

35 

[0008] The invention is set forth and characterized in the main claims, while the dependent claims describe other 
innovative characteristics of the invention. 

[0009] One purpose of the invention is to perfect a method which allows to make containers such as boxes, fruit 
crates, containers for furniture or for personal use or otherwise, in a simple fashion and at very limited cost. 
40 [0010] The method according to the invention provides that, to make a particular container, a substantially plane 
panel is used, for example made of wood fibre or composite material, such as that commonly known as MDF. The 
panel is advantageously several millimetres thick, for example from 2 to 10, and has a surface extension at least equal 
to the sum of the surface of the bottom wall and the surfaces of the lateral walls. 

[0011] The method according to the invention comprises a first step, or shearing step, in order to make first notches, 
45 advantageously through, which delimit what will be the lateral walls from what will be the bottom wall. The width of the 
notches is substantially constant, and advantageously is greater than the thickness of the plane panel, for example 
from 5 to 15 mm. 

[0012] According to a variant, the first notches have an area of discontinuity in particular zones of the panel, in order 
to keep the different parts which will make up the container joined together by zones of temporary union. 
so [0013] Subsequently the method provides a second working step, or injection step, during which plastic material is 
injected into the previously made notches, advantageously at high pressure (from about 200 to about 800 bar) and at 
high temperature (from about 140°C to about 260°C); as it inserts itself between the wood fibres, the plastic material 
defines a connection layer between the adjacent edges of the parts of the panel, which acts as a joining element 
between two adjacent parts. 

55 [0014] In order to perform this injection, it is advantageous to use a punch which has a V-shaped end, so as to define 
a corresponding V-shaped groove in each connection layer. 

[0015] The depth of the V-shaped groove is advantageously less than the thickness of the panel but greater than 
half thereof, so that a zone of permanent join is also made between the two adjacent edges. 
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[0016] In the event that, during the first shearing step, the zones of temporary join are left in the panel, between the 
different parts which will make up the container, a second shearing step is provided to make second notches in said 
zones of temporary join. 

[0017] Both the first and the possible second shearing step can be made, for example, with a shearing press or a 
5 pressure shear, with an alternating movement along an axis perpendicular to that on which the plane panel lies. 

[0018] At the end of the aforesaid working steps, the plane panel will be shaped, sheared and provided with the join 
elements. The latter, made of plastic material, arranged between the walls of the container cut out from the panel, 
constitute proper hinges which allow each part to be inclined up to 90° and more with respect to the adjacent one, 

while still remaining joined thereto. 

w [0019] The method according to the invention also allows to achieve, advantageously and simultaneously with the 
other elements, two fins at the sides of two first opposite lateral walls, for example on the shortest walls, in the case 
of a container with a rectangular bottom wall. Once folded towards the inside of the container and arranged parallel 
with the other two lateral walls, the fins are joined to the latter so as to form in this way the four walls of the container. 
The join between the fins of the first two lateral walls and the other two lateral walls can be performed with any con- 

15 ventional means, such as for example by gluing or by attachment elements, commonly known as fasteners. 
[0020] Any type of container and the relative cover can be made with the method according to the invention. 
[0021] The method according to the Invention has the considerable advantage that it essentially requires only two 
working steps (shearing and injection) to transform the plane panel into a combination of elements, sheared to size 
and hinged together which by means of a further, simple operation of attaching the lateral walls, with or without fins, 

20 can be madeinto any container whatsoever. 

[0022] Furthermore, while the above-mentioned working steps are advantageously performed in an equipped site, 
the step to attach the lateral walls, and hence the final composition of the container, can be easily performed. by the 
user when needed, thus greatly saving space and storage and transport costs. 

[0023] Moreover, should it be desired to make a fruit crate, during the second shearing step it is also possible to 
25 advantageously make two upper fins which, during use, can be inserted into corresponding eyelets made in the bottom 
wall of a similar container, in order to facilitate the piling of crates one on top of the other. 

BRIEF DESCRIPTION OF THE DRAWINGS 

30 [0024] These and other characteristics of the invention will be apparent from the following description of a preferential 
form of embodiment, given as a non-restrictive example with reference to the attached drawings wherein: 

Fig. 1 is a plane view of a plane panel to make a container using the method according to the 

invention, shown after a first working step; 
35 Fig. 2 is a plane view of the plane panel in Fig. 1 , shown after a second working step; 

Fig. 3 is a plane view of the plane panel in Fig. .1 , shown after a possible third working step; 

Figs. 4a, 4b, 4c and 4d are side views, enlarged and partly in section, of a machine with which the second working 

step of the plane panel in Fig. 1 is performed; 
Fig. 5 is a prospective view of a fruit crate made with the method according to the invention; 

40 Fig. 6 is a first enlarged detail of Fig. 5; 

Fig. 7 is a second enlarged detail of Fig. 5. 

DETAILED DESCRIPTION OF A PREFERENTIAL EMBODIMENT 

45 [0025] With reference to Figs. 1 and 5, the method according to the invention to make a container 10 , which in this 
case is a fruit crate, or any other type of container, provides to use a plane panel 11 made of wood fibre or other 
composite material, such as MDR 

[0026] The size of the panel 11, to make aerate 10 with a standardized base, that is, 290 x 490 mm, are as follows: 
width 410 mm, length 706 mm, thickness about 3-4 mm, in this case 3.2 mm. 
so [0027] In a first working step, consisting of shearing, a plurality of through notches or slits 15 are made in the panel 
1 1 , with a constant width of about 5-6 mm, for example 5.5 mm. 

[0028] To facilitate the subsequent working step, it is useful, though not essential for the purposes of the invention, 
that the notches 15 do not cause any part of the panel 11 to be completely detached. For this purpose, for example, 
the median zones 1 6, arranged between pairs of adjacent notches 1 5, and the peripheral zones 1 7, arranged between 
55 the notches 15 and the outside of the panel 11 , are kept without notches. 

[0029] The shearing operation can be performed with any conventional shearing machine. 

[0030] In a second working step, or injection step, plastic material such as nylon, polypropylene, polyolefine or oth- 
erwise is injected into all the notches 15, to define inside each notch 15 a connection layer 30 between the different 
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adjacent parts of the panel 1 1 , which will later serve to form the container 1 0, as will be explained in detail later. 
[0031] The injection step is made by means of an injection press 20 (Figs. 4a to 4d), which comprises a base 21 on 
which the panel 1 1 is rested, and a mold 22 able to be arranged above the panel 1 1 and to impart thereon a very strong 
force, for example about 1 .500.000 N. 
5 [0032] The pressure with which the mold 22 holds the panel 1 1 pressed against the base 20 prevents the panel from 
deforming during the injection step. Moreover, if, during the first shearing step, the notches 15 have been made without 
any break in continuity, from one edge of the panel 11 to the other, the pressure of the mold 22 also prevents the 
different parts of the panel 11 from moving from their original position, which is an essential condition for a correct 
injection step. 

10 [0033] The mold 22 is provided with one or more punches 23, each having the lower end pointed, V-shaped, and 
provided with one or more vertical injection channels 25, through which the plastic material is able to be injected under 
pressure. The angle at the top a (Fig. 4a) of the point of each punch 23 is advantageously equal to or a little more than 
90°, for example 95°. 

[0034] When the mold 22 is in the lowered position (Fig. 4b), each punch 23 is inserted into the corresponding notch 
15 15 and divides it substantially into two parts, 15a and 15b, connected together in the intermediate zone 15c. 

[0035] The plastic material is then injected at high pressure and high temperature, for example about 200-800 bar 
and about 140°-260°C, through the channels 25 into the notches 15. With such pressure and temperature, the plastic 
material not only fills the zones 15a, 15b and 15c of the notches 15, but is also inserted into the adjacent parts of the 
panel 11 (Fig. 4c). 

20 [0036] To distribute the plastic material better into the notches 15 and into the adjacent parts of the panel 11, the 
same plastic material is injected advantageously into the points 15d where three notches 15 meet (Fig. 1). 
[0037] Once the mold 22 has been removed (Fig. 4d), the connecting layer 30 made of plastic material remains both 
in each notch 15, with a V-shaped upper groove 31 , an angle at the top a equal to that of the punch 23 and into the 
adjacent parts of the panel 11, because the connecting layer 30 comprises also two lateral parts 30a and 30b, perma- 

25 nently inserted into the panel 11 . and a join zone 30c with a thickness of about 1 mm. The join zones 30c constitute 
proper hinges between adjacent parts of the panel 11 . 

[0038] Once the plastic material of the layers 30 has cooled and set, a third possible working step is performed, 
which consists of another shearing, only in the case that, during the first shearing step, the median zones 1 6 and the 
peripheral zones 1 7 have been left without notches 15. 

30 [0039] To be more exact, both the median zones 16 and the peripheral zones 17, and also the lateral parts 18 (all 
shown with a line of dashes in Fig. 2), are removed from the panel 11 , so that the panel 11 is composed only of the 
parts used to make the crate 10 (Fig. 3). With the second shearing operation two eyelets 33 and two eyelets 34 are 
thus made, in place of the four median zones 16, four slits 35 in place of four peripheral zones 17, and two median 
fins 36 aligned with the eyelets 33. 

35 [0040] The parts to make up the crate 1 0 comprise a bottom wall 40, two long lateral walls 41 and 42, two short 
lateral walls 43 and 45, two first fins 43a and 43b of the lateral wall 43 and two second fins 45a and 45b of the lateral 
wall 45. 

[0041] Since it is a fruit box, the width of the long lateral walls 41 and 42, which will also be their height, is less than 
that of the shorter lateral walls 43 and 45. For example, they are respectively 60 mm and 90 mm, excluding the median 
40 fins 36. 

[0042] The crate 10 can be completed by the user himself, and the following operations are required. 

[0043] The lateral walls 41 and 42 are inclined by 90° upwards, hinged in the corresponding layers 30, so as to be 

arranged one parallel to the other and perpendicular to the bottom wall 40. 

[0044] The fins 43a and 43b of the lateral wall 43 and the fins 45a and 45b of the lateral wall 45 are also then inclined 
45 by 90° upwards, so as to be arranged one parallel to the other and perpendicular to the lateral walls 43 and 45. Then 
the latter are inclined by 90° with respect to the bottom wall, thus arranging the fins 43a, 43b, 45a and 45b parallel to 
the lateral walls 41 and 42. 

[0045] Finally the fins 43a, 43b, 45a and 45b are attached to the lateral walls 41 and 42 by any conventional means, 
such as glue or attachment elements 50. 
so [0046] When the crates 1 0 are piled up one on top of another, the median fins 36 enter into the corresponding eyelets 
33 and thus prevent the upper crate 1 0 from moving laterally with respect to the lower one. 

[0047] According to a variant not shown in the drawings, instead of being attached by means of the fins 43a, 43b, 
45a and 45b, the lateral fins 41 and 42 are attached to the lateral fins 43 and 45 directly in correspondence with their 
edges, by means of any conventional means. 
55 [0048] With the method according to the invention, which as we have seen comprises only three working steps to 
transform the basic panel 11 into a plurality of parts 40, 41 , 42, 43, 45 hinged one to the other by the layers 30 of plastic 
material, it is possible to make containers of any shape and size, and the relative covers. 

[0049] It is clear that modifications or additions of steps or parts can be made to the method and container 10 as 



4 



BNSDCCID: <EP 



1325799A9J_> 



EP 1 325 799 A9(W1A1) 

described heretofore, without departing from the field and scope of the present invention. 

[0050] It is also clear that, although the invention has been described with reference to a specific example, a skilled 
person in the field shall certainly be able to achieve many other equivalent forms, all of which shall come within the 
field and scope of the present invention. 

5 

Claims 

1 . Method to make containers (10) such as boxes, fruit crates, containers for furniture or for personal use or otherwise, 
10 each one having a bottom wall (40) and a plurality of lateral walls (41 , 42, 43, 45), characterized in that it comprises 

at least a first shearing step to make in a substantially plane panel (11), having a surface extension at least equal 
to the sum of the surface of said bottom wall (40) and the surfaces of said lateral walls (41 , 42, 43, 45), a plurality 
of notches (15) to delimit said bottom wall (40) from said lateral walls (41 , 42, 43, 45), and a second injection step 
to inject plastic material both into said plurality of notches (15) and into the zones of said panel adjacent to said 
15 notches (15), in order to achieve connection layers (30) made of plastic material, functioning as a hinge between 

said bottom wall (40) and said lateral walls (41, 42, 43, 45), wherein said injection step is performed maintaining 
said panel (11) pressed with a force sufficient so that the latter is not deformed during the injection of said plastic 
material into the zones of said panel adjacent to said notches (15). 

20 2. Method as in claim 1 , characterized in that said notches. (1.5). comprise one or more discontinuities in predeter- 
mined zones (1 6, 1 7) of said panel (1 1 ), to maintain the different parts which will make up the container (1 0) joined 
together by zones of temporary join during said second injection step. 



25 



3. Method as in claim 1 or 2, characterized in that said panel (11) is made of wood fibre or other composite material. 

4. Method as in any claim hereinbefore, characterized in that the plastic material is injected at high pressure and 
at high temperature. 

5. Method as in claim 4, characterized in that the injection pressure of said plastic material is between about 200 
30 and about 800 bar. 

6. Method as in claim 4, characterized in that said plastic material is injected at a temperature of between about 
140°Cand about 260°C. 

35 7. Method as in any claim hereinbefore, characterized in that said notches (15) are through and are substantially 
constant in width. 

8. Method as in any claim hereinbefore, characterized in that the width of said notches (15) is greater than the 
thickness of said panel (11). 

40 

9. Method as in claim 7 or 8, characterized in that the thickness of said panel (11) is between about 2 and about 
10 mm and the width of said notches (15) is between about 5 and about 15 mm. 

10. Method as in any claim hereinbefore, characterized in that said injection step is made by means of injection 
45 means (20) comprising at least a base (21) on which said panel (11) is rested, and thrust means (22) able to thrust 

said panel (11) with said force against said base (21). 

11. Method as in claim 10, characterized in that said force is about 1 .500.000 N. 

50 12. Method as in claim 10, characterized in that said injection means (20) also comprise at least a punch (23) with 
a pointed and V-shaped lower end, which is provided with at least an injection channel (25), through which said 
plastic material is able to be injected. 

13. Method as in claim 12, characterized in that the angle at the top (a) of the point of said punch (23) is equal to or 
55 slightly more than 90°. 

14. Method as in claim 12 : characterized in that, for the injection of said plastic material, said injection channel (25) 
is positioned in the meeting points (15d) between at least two of said notches (15). 
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15. Method as in any claim hereinbefore, characterized in that each of said connection layers (30) made of plastic 
material comprises a V-shaped groove (31 ) which defines two lateral parts (30a and 30b) permanently connected 
to said panel (11) and a join zone (30c) which constitutes a hinge between adjacent parts of said panel (11). 

5 16. Method as in claim 15, characterized in that the thickness of said join zone (30c) is about 1 mm. 

1 7. Method as in claim 1 3 or 1 5, characterized in that the angle of said groove (31 ) is substantially equal to the angle 
at the top (a) of said punch (23). 

10 18. Method as in claim 2, characterized in that said discontinuities (16, 17) are eliminated after said second injection 
step has been completed so that said panel (11) is composed of only the parts useful to make said container (10). 

19. Method as in claim 18, characterized in that said discontinuities (16, 17) are eliminated by means of shearing 
which makes a plurality of through apertures (33, 34, 35) in their place. 

15 

20. Container such as a box : a fruit crate, a drawer for furniture or otherwise, comprising a bottom wall (40) and a 
plurality of lateral walls (41 , 42, 43, 45), characterized in that a connection layer (30) made of plastic material, 
functioning as a hinge, is disposed both between at least one of said lateral walls (41 , 42, 43, 45) and said bottom 
wall (40), and also partially inside said walls (40, 41 , 42, 43, 45). 

21. Container as in claim 21 , characterized in that said connection layer (30) is disposed between each one of said 
lateral walls (41 , 42, 43, 45) and said bottom wall (40). 

22. Container as in claim 21 or 22, characterized in that said connection layers (30) made of plastic material are 
25 made according to the method as in any one of the claims from 1 to 1 9 inclusive. 

23. Container as in claim 20, 21 or 22, characterized in that said lateral walls comprise two first lateral walls (41 , 42) 
parallel to each other and two second lateral walls (43, 45) perpendicular to said first lateral walls (41 , 42), said 
second lateral walls (43, 45) being provided with fins (43a, 43b and 45a, 45b) disposed parallel and attached to 

30 said first lateral walls (41 , 42). 

24. Container as in claim 23, characterized in that connection layers (30) made of plastic material are also provided 
between said second lateral walls (43, 45) and said fins (43a, 43b and 45a, 45b). 

35 
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